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Summary We report the case of a 23-year-old female who underwent balloon mitral valvo-
tomy for severe symptomatic mitral stenosis. Following septal puncture, the patient developed
cardiac tamponade, which warranted sternotomy to suture the rent in the inferior vena
cava—right atrial junction. The postoperative echocardiogram revealed nonhomogenous irreg-
ular opacities within the left atrium suggesting the possibility of thrombus formation. As the
patient was in sinus rhythm and peri-procedural activated clotting time was in therapeu-
tic range, clot formation was unlikely. A review of operative notes revealed placement of
absorbable hemostatic gelatin sponge within the pericardium, which was mimicking left atrial
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Introduction
Left atrial (LA) thrombus is a known complication of
rheumatic mitral stenosis, especially in the setting of atrial
ﬁbrillation (AF). Fresh thrombus formation has also been
reported during balloon mitral valvotomy (BMV) or following
it [1]. We report a case, where the gelatin sponge placed
in the pericardial cavity mimicked the appearance of LA
thrombus.
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ase report
23-year-old female, with no past history of rheumatic
ever, presented with symptomatic severe mitral stenosis of
months’ duration. The electrocardiogram revealed sinus
hythm with evidence of left atrial enlargement. There was
o previous episode of atrial ﬁbrillation and she had not
eceived any oral anticoagulant therapy. The transthoracic
chocardiogram demonstrated thickened mitral leaﬂets
ith an oriﬁce area of 0.8 cm2 and mean mitral valve
radient of 14mmHg. The LA was grossly dilated with
n anteroposterior dimension of 6.0 cm. In the apical 4-
hamber view there was gross bulging of interatrial septum
owards the right and the right atrium was reduced to a nar-
ow cavity. There was no obvious clot in the LA appendage
Published by Elsevier Ltd. All rights reserved.
e44 A. Panneerselvam et al.
Figure 1 Cine ﬁlm demonstrating the double septal puncture
with the septal dilators across the septum. The ﬁrst septal punc-
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cavity (Fig. 2B). This appearance in PLAX view suggested the
possibility of extracardiac nature of the echodensities. The
opacities were visualized in the apical 4-chamber view only
with a posterior angulation. As clots in the LA can be poten-
tially harmful, anticoagulation or surgical reexploration was
contemplated. But, a review of the operative notes and
reevaluation of echocardiogram along with the surgeon
revealed that the surgeon had placed a 7 cm× 5 cm× 1 cm
absorbable hemostatic gelatin sponge (Spongostan; Ferrosan
A/S, Soeborg, Denmark) in the pericardial cavity posteriorly.
The gelatin sponge increases in size as it absorbs ﬂuid and
becomes echodense. This swollen mass abutting the pos-
terior LA wall mimicked a LA clot. As the gelatin sponge
is selfabsorbable, the patient was observed without any
anticoagulation or surgical exploration. The transthoracic
echocardiogram done on the 14th day revealed complete
resolution of the opacities seen posterior to LA (Fig. 3). The
patient remained in sinus rhythm, without any symptoms or
LA clot at 2 months’ follow up.
Figure 2 (A) Apical 4-chamber view with posterior angula-
tion, showing the thickened mitral leaﬂets and the clot-likeure is indicated by the (→). Two pig tail catheters one in the
ericardial cavity and the other in the descending aorta are also
isualized.
r body. The aortic valve was normal and there was no peri-
ardial effusion. On color Doppler echocardiography there
as mild mitral regurgitation (central jet). As the valve
orphology was suitable for BMV, she was taken up for the
rocedure.
Anticoagulation was achieved with intravenous heparin
nd the activated clotting time (ACT) was maintained above
50 s. Transseptal puncture was attempted through the right
emoral vein, in the 90◦ lateral view. After introduction
f coiled LA guidewire, septal dilatation was done. The
oment the septal dilator was withdrawn, the patient
eveloped cardiac tamponade with hemodynamic instabil-
ty. The septal dilator was kept across the septum and
mmediate pericardiocentesis was done. The pericardial
spirate was hemorrhagic and had a saturation of 96%,
uggesting leakage from the left atrium. Following peri-
ardiocentesis, the hemodynamics improved and repeat
uncture of septum (Fig. 1) was done in a different plane
hrough left femoral venous approach. BMV was completed
ith a ﬁnal oriﬁce area of 1.8 cm2 and mild mitral regurgi-
ation. The mean LA pressure dropped from 28 to 14mmHg.
ince tamponade had occurred due to probable ‘‘stitching
henomenon’’ [2], a guarded attempt was made to remove
he septal dilator from the ﬁrst puncture site. As there
as rapid pericardial collection again, the dilator was kept
cross the septum and it was decided to close the rent sur-
ically.
Through midline sternotomy (without cardiopulmonary
ypass), the rent was identiﬁed in the inferior vena cava,
ight atrial junction (posteriorly) and LA. It was sutured by
tandard surgical technique and after achieving hemostasis,
he wound was closed in layers. Transthoracic echocar-
iogram done 24 h after the procedure revealed irregular,
onhomogenous opacities in the LA that appeared like a clot
Fig. 2A). In the parasternal long-axis (PLAX) view the echo
ense structure was seen as a linear shadow behind poste-
ior wall of LA and no echogenic structure was seen within LA
structure in the left atrium. Note the irregular outline and vary-
ing echo densities which makes it unlikely to be a clot. (B)
Parasternal long-axis view demonstrating an echo dense struc-
ture (→) behind the posterior wall of the left atrium and no
opacity is seen within the left atrial cavity.
Gelatin sponge mimicking LA clot
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[Figure 3 Apical 4-chamber view revealing the complete res-
olution of the thrombus-like gelatin sponge.
Discussion
BMV is a safe procedure in experienced hands. Whenever
there is gross septal bulge, conventional landmarks alone
may be inadequate for proper septal puncture. Septal stain-
ing, viewing the probable puncture site in more than one
angiographic plane, enables correct puncture. Presence of
signiﬁcant septal bulge is one of the known predisposing
factors for the ‘‘stitch effect’’. Echocardiography should
be done after septal puncture not only to see the site of
septal puncture but also to rule out pericardial collection.
If pericardial effusion occurs prompt pericardiocentesis is
mandatory. Most often, the effusion settles without fur-
ther intervention. When stitch effect is suspected, the
septal dilator should be kept across the interatrial septum
as this acts to plug the rent and prevents bleeding into
the pericardium. Surgical repair is warranted, if the above
maneuvers fail to stop the effusion.
If BMV is not completed, the rent is packed surgically
and closed mitral commisurotomy can be done, followed
by repair of the rent. Alternatively, open mitral valvotomy
or valve replacement may be done with cardio pulmonary
bypass support and then the rent is repaired. If BMV is
completed, suturing the bleeding spot can be done on the
beating heart, as it was done in this case. Hemostasis is usu-
ally achieved by suturing alone. In addition the puncture site
may be packed with absorbable hemostatic gelatin sponge,
which is a useful adjuvant to stop capillary bleeding. The
sponge absorbs ﬂuid and swells up. It may take 4—6 weeks
to be completely absorbed. Application to mucosal surface
reduces the absorption time to 2—5 days.
Transthoracic echocardiography is a useful tool to detect
LA thrombus in patients with mitral stenosis [3]. Thrombus is
[e45
dentiﬁed by the homogenous echo texture and is visualized
n more than one plane. Thrombus formation can also occur
cutely following BMV in patients with AF [1]. Our patient
as in sinus rhythm and there was no obvious clot before
he procedure. As the ACT was in therapeutic range, throm-
us formation is a remote possibility. Moreover the echo
paque structure seen in the LA region was irregular in out-
ine, with varying echo density and was visualized in apical
-chamber view only with a posterior angulation. The linear
cho dense structure in PLAX view conﬁrms the extracardiac
ature of the opacities. Hence the structure seen in the LA
egion is unlikely to be a clot. The gelatin sponge placed in
he pericardial cavity, posterior to LA had absorbed ﬂuid,
ncreased in size, and had become echo opaque. A trans-
sophageal echocardiogram was planned but the patient
as not willing to consent for the same. Hence it was not
one. Anticoagulant therapy was not started and the patient
as kept under observation. Consistent with the natural his-
ory of absorbable gelatin sponge, the opacities seen in the
A region disappeared completely by 2 weeks. Recogniz-
ng the echo dense structure in 4-chamber view as gelatin
ponge is crucial because it alters the treatment strat-
gy. A misdiagnosis of clot could have resulted in surgical
eexploration or initiation of anticoagulant therapy with its
otential side effects. Gelatin sponge placed in the pericar-
ial cavity should be included in the differential diagnosis
f LA thrombus in postoperative patients.
onclusion
ardiac tamponade during BMV can be prevented by due dili-
ence during septal puncture. Gelatin sponge in pericardial
avity mimics LA thrombus. The appearance of linear echo
ense structure behind LA in PLAX view points to extracar-
iac nature of the opacities. Also, the varying echo density,
rregular outline, and visualization in only one plane argues
gainst the diagnosis of LA thrombus. Echocardiographic
ecognition of gelatin sponge is essential to prevent inap-
ropriate antithrombotic therapy.
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